PROJECT  CLINKER 
HYDRAULIC  CARRIAGE  FOR  AIRSHIP 
INSTALLATION  OF  OPTICAL  EQUIPMENTlU^ 


P.  Daly  and  T.  Rosenberg 
OPTICS  DIVISION 


DS'OiiASSifiSij**  jiy 


Cite  iintlioritf 
l>7 


T 


If 5%  Cede 


22  September  1954 


r 

S 

I 


APPROVED  FOR  PUBLIC 
RELEASE  ■  DISTRIBUTION 
UNLIMITED 


NAVAL  RESEARCH  LABORATORY 
Washington.  D.C. 


Report  Documentation  Page 

Form  Approved 

0MB  No.  0704-0188 

Public  reporting  burden  for  the  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 

VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  0MB  control  number. 

1.  REPORT  DATE 

22  SEP  1954 

3.  DATES  COVERED 

00-00-1954  to  00-00-1954 

4.  TITLE  AND  SUBTITLE 

Project  Clinker.  Hydraulic  Carriage  for  Airship  Installation  of  Optical 
Equipment 

5a.  CONTRACT  NUMBER 

5b.  GRANT  NUMBER 

5c.  PROGRAM  ELEMENT  NUMBER 

6.  AUTHOR(S) 

5d.  PROJECT  NUMBER 

5e.  TASK  NUMBER 

5f.  WORK  UNIT  NUMBER 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Naval  Research  Laboratory ,4555  Overlook  Ave 

SW, Washington, DC, 20375 

8.  PEREORMING  ORGANIZATION 

REPORT  NUMBER 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

10.  SPONSOR/MONITOR’S  ACRONYM(S) 

11.  SPONSOR/MONITOR’S  REPORT 
NUMBER(S) 

12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  unlimited 

13.  SUPPLEMENTARY  NOTES 

14.  ABSTRACT 

15.  SUBJECT  TERMS 

16.  SECURITY  CLASSIEICATION  OE:  17.  LIMITATION  OE 

aPlSitr  apt 

18.  NUMBER  19a.  NAME  OE 

OTh  PAmnS:  PPQPOMQTPT  P  PPPQOM 

a.  REPORT  b.  ABSTRACT  c.  THIS  PAGE 

unclassified  unclassified  unclassified 

10 

Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std  Z39-18 


CONTENTS 


Abstract  iii 

Problem  Status  iii 

Authorization  iii 

INTRODUCTION  1 

EQUIPMENT  2 

Hydraulic  Hpist  Unit  2 

.  Electrical  Hoist  Unit  3 

CONCLUSION  ,  3 

ACKh[OWLEDGMENT  3 

REFERENCES  3 


UNCLASSIFIED 


APSTR,ACT 

Airship  installatiop  of  delicate  optical  equipment  oftep 
requires  special  rigging  equipment  not  available  commerr 
ciaily,  One  problem  at  this  Laboratory  called  for  the  instal¬ 
lation  of  an  8.5-foot-diameter  mirror^  weighing  nearly 
2000  pounds,  in  a  type  ZPM-4  airship.  The  mirror  was 
required  to  pass  beneath  a  conical  windscreen  hav^ing  a 
5-foot  clearance  above  the  ground  and  be  mounted  within  the 
screen  at  an  angle  of  45  degrees. 

One  answer  to  this  problern  was  a  cari^iage  having  a  top 
deck  pivotied  at  one  end.  The  movable  deck  was  raised  to  the 
required  angle  by  a  motor  drived  hydraulic  hoist  of  the:  type 
used  c  o  m  m  e  r  c  i  a  1  ly  for  dump  trucks,  The  mirror  was 
mounted  on  this  movable  deck  by  ineans  of  a  wooden  cradle 
^yhich  could  then  be  drawn  up  the  incline  into  position  for 
installation  in  the  airship,  The  rnclihed  deck  contains  steel 
rollers  to  reduce  friction  apd  the  ciradle  nioves  upward  by 
means  of  an  electric  chain  hpist, 

This  hydraulic  carriage  was  used  successfully  in  rnany 
operations  involving  installation  and  removal  of  the  mirror 
and  resulted  in  a  great  saving  of  maP-hoUrs  of  rigging  time. 

PROBLEM  status 

This  is  an  interim  report  on  the  problem;  work  on  this 
problem  is  continuing, 

AUTHORIZATION 

NRL  Problem  H03t-01 
Project  NR  673-010  8^  NL  430-014 
Bureau  NRL-EL-8- 345 
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HYDRAULIC  CARRIAGE  FOR  AIRSHIP  INSTALLATION 
OF  OPTICAL  EQUIPMENT 


INTRODUCTION 

Airship  installation  of  delicate  optical  part's  often  requires  special 
equipment  to  insure  safety  and  ease  of  handling.  In  particular,  when 
these  parts  are  large  and  heavy  and  are  mounted  externally  t&  the  air¬ 
ship,  commercial  lift  trucks  are  frequently  unsuited  to  tiie  wCrk.  One 
problem  at  this  Laboratory  called  for  the  installation  of  an  8.3-foot- 
diameter  mirror,  weighing  nearly  2000  pounds’,  ih  a  type  ZPM.-4  air¬ 
ship,  A  project  had  been  established  at  the  Naval  Air  Station,  Lakehurst, 
for  the  modification  of  this  airship  to  ireceive  this  NRL  equiprrient. 

The  mirror  was  to  be  mounted  on  an  angle  of  45  degrees  by  means 
of  a  cylindrical  casting  having  one  right  angle  base  for  attachment  to 
the  airship  and  one  45-‘degree  base  for  attachment  to  the  mirror  back¬ 
up  structure.  The  entire  assembly  was  to  be  mounted  inside  a  conpcal 
wind  screen  30  feet  in  diameter  at  the  base.  Clearance  beneath  this 
cone,  when  the  airship  was  imbored  in  a  horizontal  position,  was  approxi¬ 
mately  five  feet.  One  answer  to  this  problem  was  a  carriage  meeting  the 
following  requirements, 

(a)  It  m^st  support  the  mirror  in  a  horizontal,  face-dpmi  position 
with  low  enough  vertical  clearance  to  pass  beneath  the  screen. 

(b)  It  must  have  a  movable  deck  hinged  or  pivoted  at  one  end  for 
raising  the  mirror  to  the  required  45-degree  angle. 

(c)  It  must  have  provision  for  hoisting  the  mirror  up  the  incline 
to  the  required  mounting  height. 

(d)  It  must  use  commercial  equipment  whenever  possible  since 
the  operational  nature  of  the  ihstallation  put  time  limits  on 
the  design  of  this  unit, 

After  consideration  of  many  alternatives,  it  was  decided  to  utilize 
a  dump  truck  principle”  ( 1)  tb  raise  the  equipment  to  the  required  angle. 

A  commercial  dump  truck  hoist,  powered  by  a  5-hp  motor,  was  mounted 
in  a  heavy  base  constructed  of  angle  iron.  The  base  was  rigidized  with 
“I"  beam  cross  members  and  mounted  on  casters.  A  one  ton  capacity 
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electric  chain  hoist  was  utilized  to  pull  the  mirror  up  the  incline. 

Fijgure  1  is  a  schematic  drawing  which  illustrates  the  use  of  the  hydraul 
carriage  to  install  this  optical  equipment  in  the  airship. 


The  carriage  was  tested  both  at  the  Laboratory  and  in  the  field  and 
perfprrned  satisfactorily  using  a  3000-pound  test  load.  Use  of  the  car^ 
riage  on  nunrierous  occasions  for  installation  and  removal  of  the  mirror 
indicates  that  i;iip.prpvements  could  be  made  in  providing  a  finer  adjust¬ 
ment  for  the  hydraulic  hoist  unit.  Despite  this  drawback,  the  hydraulic 
carriage  has  proved  a  very  useful  tool  ^or  airship  installation  of  this 
optical  equipment.  ■  , 


EQUIPMENT 

Hydraulic  Hoist  Unit.  Figure  2(a)  shows  a  view  of  the  carriage  in 
the  lowered  position.  Over  at  the  extreme  right  can  be  seen  the  conical 
screen  attached  to  the.  airship.  A  wooden  cradle  or  skid,  with  mounting 
blocks  shaped  to  the  contour  of  the  hdirror,  lies  pti  the  roller  deck  of  the 
carriage.  Two  then  are  required  for  operation  6f  this  carriage,  one  to 
handle  the  controls,  and  the  other  tp  insert  the  braking  bars  when  the 
roller  deck  is  raised.  In  this  view,  one  operator  holds  the  push-button 
control  for  the  chain  hoist,  while  at  his  left  can  be  seen  the  control Ihver 
for  the  hydraulic  unit. 

Figure  2(b)  shows  the  carriage  with  the  roller  deck  in  the  raised 
position.  The  hydraulic  unit  (2)  is  clearly  visible.  The  S- shaped  side 
rails  of  the  hoist  which  would  tiorprially  be  attached  to  a  dump  truck  body 
have  been  wplded  to  2  pieces  of  6-inch  ch®-’^’^®!  iron,  running  the  entire 
length  of  the  roller  deck,  The  hoist  is  supported  by  six  “I”  beams,  6 
inches  in  height,  running  crosswise  tp  the  hoist  and  welded  to  a  4  x  4-inch 
angle  iron  frame.  JMine  steel  casters,  12  inch  in  diameter,  support  the 
carriage  and  allow  it  to  move  easily  in  any  direction. 

The  hoist  unit  has  a  capacity  of  5  tons  when  qsed  with  a  truck  body 
length  of  14  feet.  Here  the  bpdy  length  is  16  feet  but  its  load  is  evenly 
distributed  about  a  center  of  gravity  approximately  12  feet  from  the 
pivot  point  when  the  wood  skid  is  raised  fo  the  limit  of  its  travel.  Thus, 
the  capacity  is  lowered  to  about  3  tons,  giving  a  factor  of  safety  of  3 
when  used  with  a  load  of  less  than  Tton, 

The  hydraulic  Cylinder  has  a  7 -inch-diameter  bore  and  a  15 -inch 
stroke  and  uses  number  10  motor  pil  as  fluid,  A  lever-ppprated  three- 
way  control  valve  permits  raising,  lowering  pr  hold,ing  at  any  point. 

A  S-hp  gearrnotDr  (3),  which  is  visible  to  the  left  of  the  switch  box, 
drives  the  hydraulic  pump  with  an  output  speed  of  520  rpm. 
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ElRctrical  Hoist  Unit.  Mounted  near  the  top  of  the  roller  deck* 

Figure  2(b),  is  an  electric  chain  hoist  (4),  one  top  capacity,  which  is  used 
to  draw  the  wood  skid  up  the  incline.  This  hoist  is  push-button  controlle<^ 
and  uses  a  l/2-hp  motor.  The  speed  of  travel  up  the  incline  is  cpnstant 
at  9  feet/minute. 

Figure  2(c)  shows  the  hydraulic  carriage  in  the  raised  position  with 
the  wood  skid  drawn  up  to  the  limit  of  its  travel.  A  preset  lock  mechanism 
in  the  chain  hoist  stops  the  wood  skid  at  the  end  of  the  roller  deck  and 
prevents  damage  to  the  airship  during  assembly.  Sockets  are  provided  for 
braking  bars  which  are  used  to  lock  the  roller  deck  in  position  when  it  has 
been  raised  to  the  45-degree  angle.  These  bars,  which  are  not  shown  in 
the  picture,  are  made  of  2 -inch-diameter  steel  pipe  and  have  a  screw- 
thread  adjustment  at  one  end  to  permit  slight  variation  of  height.  Metal 
rails  are  attached  to  the  wood  skid  and  these  ride  on  1.5 -inch- diameter 
steel  rollers,  58  in  all,  which  are  attached  to  the  roller  deck. 


CONCLUSION 

This  hydraulic  carriage  has  proved  its  value  on  many  separate 
occasions  for  instating  and  removing  optical  equipment.  It  has  saved 
many  man-hours  of  rigging  which  would  otherwise  be  required.  Above 
all  it  has  insured  the  safety  of  expensive  and  delicate  optical  equipment, 
which  in  this  installation,  is  a  paramount  consideration. 
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AIRSHIP 


FIG.  I  SCHEMATIC  DRAWING  SHOWING  USE  OF  HYDRAULIC  CARRIAGE  TO  INSTALL 
MIRROR  IN  AIRSHIP  “3' 


Figure  2(a) 
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Figure  2(c) 
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